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k, l, m, Qtem&,*m, #^^^#iMI^4fc*£^, i&fe^^L 

A', A 2 , A 3 , A'^tlfam&^n, K, L, M, Q £i ISJ tfj 

$L3L, 1 j£ 22 >5-^l^^^^^, T^iS^i£^r 

R\ R 2 , R 3 >teisi^^^, 1 J. 12 

R\ R 5 ^ajsj^^^, ^r^H R', R 2 , R 3 #i J*] ^X, ^^-^7^ 
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^t, r 6 *» r 7 — , 
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H, ^ 1 J. 22 ^tiLJ&^tfj Jl$MI JL4£fct^ 
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-Ar , 3 - *PJL:£JL 0 
4. >^JM 1 13^-^^^^]^^^^, 
^JStt***:-^***, (Ilia) ^.(IIIg)^^$f;*L^^f4L#, 
Ilia) K - L - M - Q, 




R = C. - 2i$t&, ( CH« ) i - SOs ' , * + X - 2 , 3 i£ 4 
1 1 lb) K = M = H , T?r7 Q = L 
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1 lie) K = M , JLi&t): 




R = C. ( CH» ) i - S0>", * + X - 2, 3*4 
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R = C. 72%£& > ( CH* ) x - SO, , & t X = 2 , 3 i£ 4 
I He) K=L=H, j^^L M - Q , JLi& ij : 
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R = C. - 22 £L JL, ( CH* ) x - S0 3 , £■ ^ X - 2 , 3 ^ 4 . 
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r 1 , r^vximn^n, r^jsj^^i^l; 

R\ K'tem&s^m* #^*H, 1 22 A-tiLfc^tfi M-Zk&lL 

6. 1 4 # — m&$^M]g?$Lff[iiLtfiMm y 1 

7. *»*L#Jr£-i£ 1 M. 4>f£ — jL0r&tf)&m f &t 

8. *>)0L*\$h& 1 4 #r — ^i&£^>fc^J^/^i£6^/8, 

( I ) J- ( III ) 

10. — #^£fcj£ifcll*K -Sktefe^— #^^#*Cif»J^-# 1 j£ 4 

^^^^^r^^iC ( i ( in )&mzf^^%>tfjy£>&M;„ 

13. 9 m&tfm&xjLntf-, 



il 



it ty # 



ft%t%L&^7Lft#3^%t%i, fyfLULlL ( EL ) Vsft7^%ft*> 
iCit— *Lf- ( LED ) &$L^4niXiK— -aotl^, -t%LM.^mrft%*>& 

^, A9 |l5/&L, VCH Verlag 1987 « JgL-g. «|» /9fr 51 ^6^3CiHt„ 

fi^^^^df* ZnS/Mn GaAs 4L*h ^%Lfc&%7 ^L^^frtfj EL 

^■^:fe^^^^*^"*L EL *t*j-#F EL ^^^^^iL^ US - A 
- 4539507 t^T^-. 

i£4$*£7^^4fr#^ EL## ( ^JLWO-A- 
90/13148 ). f&Jn, ^Lit^l^ ( 3it#- ) i&i&te -f- 

J^##.££a1,4S6jtf EL 

ft&&ft4t&%>ffifttei&W& fc#%r&3-M' (Handbook of 



Chemistry and Physics), % 62 Ufa. ( 1981 - 2 ) , C - 23 j£ 25 

4£>M'Mt,^4fc: US-A 5, 026, 894, J. M. Tour ^, ^ S 

112 ( 1990 ) 5662 J. M. Tour Polyra. Prepr. (1990) 408 , 
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v|/ & Si, Ge , Sn ; 

D, E, F, QJmn&^n* #^tf-CR'R 2 -, -0-, -S-, -NR 3 -iMfc 

U, V ^jSJiL^^, #^^-CR'R 2 -, -0- -S-, -NR 3 -, -SiR'R 2 - , 
-SO,-, -CO-, -CR 4 =CR 5 -Jl4fc#£t U^l - CR 4 - CR 5 - 

i&4fc^4&, *t*:V#- CR< = CR 5 -iMfc^4*; 

T 4.7JC-0-, -S-, -NR 3 -, -CR'R 2 -, -CH=N-, -CA 5 =CA 6 -, -CH=CA 7 -, 
$L iS^ ~~C H =C H — ; 

K, L, M, qfan&^n* #4t^*f4fciMI^4*.:J&;g-, ik&&& 
A', A 2 , A 3 , k^Mten&^n. Jc^* K , L, M, Q*ifttf 

/i^Sftf£t^, *fcH**«i*.*«L*, " CF>, - CN, - NO? , - 
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m, n, ptfLjb&jLten&^m, ##0, 1, 2^3; 

X, Vfam&^m, #^7f:CR, N; 

Z^tJt-O-, -S-, -NR 1 -, -CR'R 4 -, -CH=CH-, -CH=N-; 
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I lie) K = M , JLi& & : 




R - C. 2 2^^., ( CH* ) x - S0 3 " , & *t» X = 2 , 3^4 
vXZLQ - L, Jt&tj: 
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Hid) K = M , JLi& g: 
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R - C, - ( CH 2 ) i - SO, " , & + X - 2 , 3 i& 4 

Hie) K=L=H, - Q , JLi&&: 
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R = C, - »£t^, ( CHi ) i - SOi \ * * X - 2 , 3 ^ 4 . 

( HI ) 4fc^#r*iUIIIaa) J. (Illbd) 4fc^4fr 
(Illaa) K = L = M - Q, tl : 




(Illab) K = M = H , >*;SLQ = L, JL&lj: 




(Iliac) K = M, JLi&lj: 
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(Iliad) K - M, JLs&lj: 




(Illba) K - L = M = Q , JLi& t| : 




(Illbb) K = L = H, VXZlU - Q, JL&iP 



12 




(lllbc) K = L, 3-&&: 

o a 




(Illbd) K. = L , 




*>M - Q , 



13 



a. 

6 



VXA. Q - L , 




*,2. 2', 4, 4', 7, 7'-* (**Jt> - 9. V-*~- 9 - 
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A, B, K, L, M, Q^J^^^m#^: 
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*J1A, K^VXten^nX&b&^fL^ 1 JL 22 ^$L&^#j 

jL*£i£iL4£;£;^ £t4UM(,fl?.&, - CN, - N(h, -Ar^-O-Ar; 

R^t^- H, &%\ML22^ y #.i&l_£15>K 3tVLi&l £.12 

^^^jL^^^Mit^, -CN, -NO2, -NR 2 R 3 , -Ar ^ 

-O-Ar ; 

Ar£.iF#L4|., 1-^^., 2-«g«d^, 2 - 

m, n, p^jfc&jL^fti^ JSJ, #;#0, 1, 2^3; 
X, YtemA^m, #^^CR, N; 

Z^^-O- -S-, -NR'-, -CR'R«- -CH=CH- -CH=N - ; 

R\ r^vxftn^n, -frJLjfii R%im#J$L3L; 

R 2 , Vtem&^m* #^^H, l jg. 22 ^Ikfe^-ih jL4£i&jt 

^^^^X.*t^>*-^J^,^^^^r^L^^^;^4-^^ Houben-Weyl, 
Methoden der Organischen Chemie ( # # jr j& ) , Georg- 
Thieme-ifc S tu t tgar t, ##] ^ 1 3/5 |5 30 - 87 

A. Weissberger E. C. Taylor(3fc^)<# « The Chemistry of 
Heterocyclic Compounds " ( a # w ) 

2, 2'-— - 9, 9'-**l(9H-)iM*# ) ) 
( V ) Zj&ft, TUHHIF*, ( III ) 4b^#-, #t£, C V ) 
JtL H.Gilraan, R. D, Gors ich, Mz B|4b£*&, 1958 , 80 , 3243 t 
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^ ( II la ) fc&&W-k**^)Zim.it$LV* & 9 , 9' - - 9 

-*£&2s^2, 2', 7*»7'<&, ^;&i£^J^iU&#J^, i£*A,S£. 
*tC - ^^^^^^^^^.e,^^ (:fto^JLUS - A - 5026894 ) . 

^(IIIb)^^^^J>^T^^-%^J^^ ( Ilia ).4fc^#4HiEl4* 
^r^-^J^, i&#iL>&4fc>fc#it:I:*t, 4£ 2 , 2'^ 7 , 7'te;»fc'g SMfc 
( #JL J. ' H. Weisburger, E. K. Weisburger, F. E. Ray, 

Sk®4t&'&-&> 1959 , 72 , 4253 ; F. K. Sutcliffe, H. M. 
Shahidi, D. Paterson, ,J. Soc. Dyers Colour 1978,94, 306 
G. Haas, V. Prelog, Helv. Chim. Acta 1969,52,1202 ) . 
^(HIc)^(lIId)^^^^r^^ii.it-^^^2, 2' - 
9 , 9' - ~ 9 - *k&% ( &J% (IIIa)-2M#6^&r^$. ) #J 1 & 

A. (IIIe)-(lIIg)>fc^^^^J^ii.i±^Ti€> i 4L^i^^— 
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M., ^ M.4tMZL Sandmeyer J$l&„ zfrT&m K , L, M, Q 
■^T^JSLdta DE-A-23 44 732, 24 50 088, 24 29 093, 25 02 904, 26 
36 684, 27 01 591 27 52 975 1 , 4 - JE^^^®^ 

>fc^4*7) ; DE-A-26 41 724 0*^-MT*9fc - 2 , 5 - -n^g-® 
^4fc); DE-A-40 26 223 ^»EP-A 0 391 2 03 (*t i^#*&«5t - 2, 5 

- ^-&&mtf]tt>&%)) ; DE-A-32 31 462 (Xtf-^^-^^- 3, 6 

- — Jl^K#4fc^#);N. Miyaura, T. Yanagi ^ A. Suzuki, 
#J:#L ( Synthetic Communications ) , 11 , ( 1981 ) , 513 M~ 
519^, DE-A-39 30 663, M. J. Sharp, W. Cheng, V. Snieckus, 
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1987 , 28 , 5093 ; G. W. Gray, K*^4t& ( J - Chera. 
Soc. Perkin Trans II, 1989, 2041 *>£^A4MU&A (Mol. Cryst. 
Liq. Cryst. ) 1989 . 1 72 , 165 , •?» A 4MI *. A (Mol. Cryst. Liq. 
Cryst.) 1991, 204 , 43 ^91; EP-A 0 449 015; WO 89/12039; 
WO 89/03821; EP-A 0 354 434 jL#i£&^4Hb<6»4fr*»&3f4- 

#-J*L^a A. Weissberger ^» E. C. Taylor (Ifc^) 6$ "&$£4&&&ifc 
#-4&4^4L»,8, ^/T^iK. ( 1 ) , ( II ) $» ( III ) S&Stfc&th 

&2LW*L$t<m7 mfttL&ttft, ( i ) , 

( II ) ( III ) *f^&*n&-tiL> 7£&M£L&fr>*L%, 

/AH *.#^ii^^/^^xli^*t# ( %#ii^^r^%#%iH>&) . 

*K /9r*£^'l£>&&^— ( i ) , ( ii ) **/-£ ( in ) 

—&2kftJL-h> US - A - 4, 539, 507 US-A-5, 151, 629 

>i>V^»/^^^%il>&. il^^OT^l^^Ca, Mg, Al , In, Mg/Ag . 
it##PH;fet;$*» Au i£ IT0 ( ^.-f it 8^ ^Jt^i^^^it ^ l^^^-L 

^^j*>i>VfiJ^^>i>V^/%^^id^^jL#->i^^J4Lit>g-i^„ M 



# & *L % & iH & X & & |bJ ¥j # ^ _h ^ ^ ^ # ft 4f ^ -f- / £ 

4h2LW&i±TijLm&Ws&— -frijLW, Pft^jfc. 
£*fe#J 1 : 

2, 2' - -^4&>ftJ&;£ ( 2, 2'- Dilithiobiphenyl ) 

5 , # 26ral 2 8mmol n-BuLi l# S£ig:>&j&;ki3!) 2#~^##r 

4. 0g(12. 9mraol)2 , 2'-=- j&J&^L^ 40ml it*£,Sittf i£ 

^*fe#J 2 : 

2, 2'-^)^^, ( 9, 9'- if,-n-- 9 ) 
fr-kP^&W 1 /?frs£*J4h*$ 24mmol2 , 2' - ^-^E^^^^E. 70ml 
£>S&t<#>£>Mt 1 * Btfl^;^$l#m 4£#<Hr 1. 87g(llmmol) Bf|ft 
30ml Z^g&^&t. ^^^^^T^Tii— 1.5 *Bt#l=? 
3 'MH-. ^>&^^ 5 0ml 3£, — #^>^.>S.^^ 2 >MJt. J% 100ml 

*.^^£>Sfc. ^jfc^^^&t^ * 1. 45g 2 22 M- 

225 TC„ ^it>&, &>&tat— 0. 6g 7*^ ( 56 %) . 

/fj #£>J^.£ # 227 TC^«W„ 

% C H Si 

i+#4£ 86.72 4.85 8.44 



86, 86 



4. 98 



8. 33 



£ 460 TC#.*^^, &fc&4h&%t*y^it i l&m$l'fr, i&f'Jjfcj^ 

a ttfc&to & m & & fa. 

3 

^(^^-2, V - (9, 9'- — - 9 - ) 

2 >/fi£, 1 #T 50raraol2 , 2'-^ 

4&^J&:£,£. 140ml Z^Sfct^^^-^ 5. 35g(25ramol)E9|L4fc.^-^>^. 
>£*t;&;fa/8 Z^^gg^al,^, 2. 77g(29%),*4fc„ 6 fe^^-fc, 

245 X;, # A 470 r: ( *^J§f) . 

% Ge 
if#$L 19.23 
l^mfe 18.88 

£;sfc#| 4 : 

-=-Jl4fcJ&;£ - 2 , 2' - 

2 //r^, 230ml £.g£ t ^ 78mraol2 , V - ^-$2. 

KJ&l%. (*t£;&#'J 1 ^r^*}#) 252g(l. 48mol, Hp 18 teat*) tft 
^a^fcM^^. ^**tj: SiCl«,2j£*l:5£j£, #£'J 3. 5g m^f^J, 
m ^&LZ;m^2k&, #31 2. 89g (22%) #| 2 #ri£<HrsU 3^^- 

2 , 2'-^)^. ^^-^r>g.#^iC, *J£->fc,fc 0. 01 ^e,TilM8, 

^>i&^^!>'Jr^^, 108 - no t:t, 4M 7. 4i g (38%) ~iL4Mfc 
3L - 2, v - ^-Mi-^^. 



% C 1 Si 

if#41 28.3 11.33 

26.5 10.75 



5 : 
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10, 10 -J&3£- 2, T - ^-&*fr&*k ( phenoxasilin ) 

# 120mmol2 , V - ^4&>ft-^#^SEML 180ml THF ^tfjig-%L( 
H. Gilman, W. J. Trepka, ( J. Org. Chem ) , 27, 
1418 ( 1962 )t/9r^*J-^)^^J 37. 7g(150mraol)^iL^^^ - 2, 
V - 200mlTHF t#>£>& < 4 /^i&^J^ ) t- f" 
20 T:m.&%L&& 12 >Mlt, #2^i&^3S,^4&*J&f, ^SU^sl 

>£<0. 05mm TIM&^ta^, ^ 150 X: T#$J # iL ^ 
Sf^£UV 12. 5g(30%)„ 
^^-M 6 

*l ( - 2 , 2' - ) 

# 2. 1ml (20mmol) e? 5 OralTHF # 2^ 2 , V 
- (2, 2'-dilithiobibenzyl) 2£>&( & 15g (40mmol) 2 , 
2' - J^&U^fr 97mmol 1.7 # j^^iE-T^^^ e,£ti£>&>SL,&^ 

. &%Li&&& 1 ^Bt#>^^fe#l 5 — #j£*t3£„ 125 210 
^CSIO. 05mra>a^7T#^ 5. Og @ , ^ A *5 1. 0g(13%) 

**.(J&^-2, 2' - *gL.&175TC. 

% C H 

86.60 6.19 
^SB»]4£ 86.21 6.05 

7 : 

(a, a' (P') - ^&J&^- 2, 2'--^) i££M?]£-** ( ft - 
2 , V - ^-M> ) 

300W ^*R^^r»8^-T, # 1. 94g(5mmol)*>£;&#J 6 
XL ( Jfr¥ - 2 , 2' - i^^^ 1. 78g(10mmol)N-^^^9biLJ^ 

^ 100ml W ft &&%LJj*& g-i%m. #>i&&ff{1%&¥j&&&L 

ikifc, ^^:#^4C>a^iL^I^LJ--^, 15ml *f:£t#-5 

2ml2 - r-¥*#Jk2-iM&^. «Ufi&£»*r 48 *Bt> 
6'Mtf". 50ml5 % * Jr^^^iL^^.^^ 



8 : 

( $i%L- 4 - i£*t#)-fh 3, 3', 5, 5'-V93t&-9, 9' 

— ig - 9H - **. - 9 - 

# 10. 8g(46. 3mraol)4 - 1. 95g (11. 6mmol) 

— JS]^^ 100ml ;fc;#:£,g& if*, 2. 5g(110mmol)#}*tJ£„ 
£»4fr*>ft£.&&, &j£-jf-i"£i&Ti£~ 4 'hut, M-£rJk'&fft 

#f«J 6. 7g(90%),mp. 281 X: . 
Jpc 5. 4g (lOmmol) ( J&:£ - 4 - & ) *k£L&f- 200ml 1 , 2 - 

— iL^t, ^ft 8ti^^>^titlL^^-/X*T, ^*b-^ 6.5g(40mmol) 

( HI ) ^ 3 'hltfrt;^&>&^*& NH«C1 

A a^t^i^^J HC1 Bt, >S,^^^^:^^j5t^^^L, 

~T«*£a1i£iW4fr: 2. 7g(51%). 
^^fe^J 9 : 

2, 2'-—^^- 9, 9'- if - 9 - J££*l^ 

^iST, ffi 2 0ml Z^SfjgijSf 3. 16g (13mmol) Cu (Nth) 3 • 3H 2 0 
#. ^t^^^r, rti£f|-^^ 40 - 45 X:, 3. * & &i$-i&3tS&ik. !§£ 
J&M^ 2g(6mmol)9 - - 9, 9' - ig*i ^ , # -f 40 X: *& 

^ 40 t:^# 4 'hBt;&, #L&.iL&.. JtLjkitm.*, ^ 

100ml ^Kt#^lL^^^^^. *J^#3k£->& 
MrZLJltJLtefr&'y Jr^^t^^^W^^, '^>^^ 100ml £,£t)5C 
2g (79%)*, 

T^IM'Ji/^ 2 , 2', 
7, 7'-e?>H|^-9, 9' - ig - 9 - J^^jCL^. 
10 : 

2, 2'-^JL&- 9, 9'- ig- 9 -*fe#*C^ 

. # 4. Og ^-^^ - ig - 9 - M^**^*" 4. Og fk&& 100ml g| 



t^>&> -5tbft9$& 30^#rt>gia>V 15ml i& — 30 

afe&iiJrlM^., #^&^->&>£!]>^;£- 400ral 15ral #L 

NH<0H ^i>^^ 20g m^&*f#ltfj'g-i0L*. M.J^^:&^Se.^^>g.t 

&m.¥F*>it'M, mt^-m. t, ^ 

*|3. 3g6fc2, 2' 9, 9' - m - 9 - *k&XL% . 

&i±skuit&, &m*m&¥i+ j t y ^vA&n^^yj 2 , 2', 

7, 7'- «?4Uk- 9 , 9' - m. - 9 - ik&fSL^. 
11 : 

2, 2'-—*- 9, 9' - Jf. - 9 - 

# 2. Og (5. 5mmol) 2 , V - — - 9 , 9' - - 9 - *k&XL 
20ral 5ml j&^Li&g£t> ^^Pj£.^0"C, ^t.^#jft.^^ 

T, &fifr&&$Lm$-M 0. 8gNaN0 2 ^^ 5ml ^t^^^.^. 

^^P# lgCuBr ¥j lOmlHBr i£>&t. 100 t: 

Jh. f&lkMrm^tt/ 1. 8g(66%)it&^*. 

ii.i±*tei£:a, ^tf^ft^it*, *r>*i&2, 2', 7, 

7'-e?#.^-9, 9' - J* - 9 - J£&*.$&$|.£./ t *r 2 , 2', 7, 
7'-E9&- 9, 9'-*&- 9 -fk&XL%. 

m&w 12 : 

y*2 t 2'-~>k- 9, 9'- J*- 9 - >&^*12& 2 , 2' - 

^--^^-9, 9'- Jfc- 9 - J£&«.£*i*9, 9'- 9 
W ~ 2 , 2' - — 3£g£ 

# 1. 18g(2. 4mmol)^^^fe^ 11 2 , 2' - 9 , 9' 
- J£ - 9 - 0. 54gCuCN ^ 5mlDMF t 6 'M*fr„ 
4g&2£>&#Jy^>] 3gFeCl 3 (5jc^)^ 1. 5ml #t&^>& 20ml **f*#>&^ 



#flfc^4&£ 60 £. 70 t:## 30 ^4*, >*^fcf Cu ee.^4fc. A 

^(tf ) NaoH i±i&#%Lfa$-m2L. #r##&*%w 

MM 0. 64g(70%)2 , V - 9 , 9' - J* ~ 

9 - *££*12?, %m@L%>-£&tf)&& ( 230 - 260 TC ) . 

& 3. 82g(10mraol) 2 , 2' - - 9 , 9' - ift - 9 - i^^^L 

2? J? 30ml30 % >fc^ ( i-t) NaOH 40ml — ft 1=7 »£. 6 
^j£^;6l^~^S£#r — ^^^1t^SI^^^j5i,^:, 25 % 

^2£*V 2. 52g(60%) ^ &^ B % ( rap>360 TC , IR^-^: 

1685cm", C=0) . 
%#LiH 13 : 

&2, 2', 7, 7'-e?i&-9, 9'-Jfc-9- 
>s£&**-^#J# 9 , 9'-J*- 9 -i££*L^- 2, .2', 7, 7' - ia*#. 

^;&#'J 14 : 

^ /fl J? V. Prelog, D. Bedekovicc, Helv. Chim. Acta 
1979, 62, 2285 ^x£*>f&tfv5r&-, OL 9, 9' - J£ - 9 - ^^iCL^ - 2, 
2' - ^-^l££^7^4£#^ 2 , 2' - JUL ( - 9 , 9' - J* - 9 - 

*k&Xt%M& 2 , 2' - X*. ( - 9 , 9'- Jg- 9 - J£&*& 

^TST, # 10g70%*jfc ( -=Lfi,*l ( 2 - ? &£. ) 

(Fluka)^ V*L^>ft.lt«.3»*»*»| 2. 08g(5mmol) 2 , 2'- — ^ 
9 , 9'-^- 9 - *k4fz&~ W ~ 2 , 2'- ^-gLgitfj 20ml 
^t. 2 ( ^^.^3faJ-Li€^^^^) , f 

1.7g9 , 9' - 3? - 9 -£-&xi$- 2 , 2'-J=-^g| 
( mp>250 TC ) . # 92g33%*.A ( **) &4b£.4** 

14g9 , 9' - jft - 9 - *k&*L% - 2 , 2' - — fSf^ 400ml *p 
«K #T=7i&>&^4fc 7 'MJfr. A^J&-^ 200ml #4MB/fl 



^.fi£4£^*£#^;£_„ fkJISL&ft, mf^^M,, #£>]llg2, 
2'-XL( ^T^-) - 9, 9'- if - 9 
^;&#| 15 : 

# 0. 4g 14 #riil# 9 , 9'- 1& - 9 - *k&#L% - 2 , 

2'- .rupgfLtfi 15ml T^^>^-^ 5g&.4tfe ( VI )/>5 (Se 1 oxcet te, 
Alpha Inorganics) jaM^i^^iT®^ 48 »b9f m &&&&& 

^•llf^/^^S, #5>J 150mg9, 9'- 9 - J£&*>L^ - 2, 

2' - 8£ ( mp. >300 TC ) 200mg2' - |£*P^ ~ 9 , 9' - - 9 
->>£3m^ - 2 - *pg£(rap. >260 X:)„ 

^;&#'J 16 : 

^-ffi-^W. Sahm, E. Schinzel, P. Jurges, LiebigsAnn. Chem. 
1974, 523 ^r^^^^^r^:, ^]^2, 2' - %L ( - 2 - ) 

-9, 9'- *&- 9 

^ST, ^ 2. 7g(22mmol) jJc^S^ 5. 4g (1 Omrao 1) -fr 14 
#Ti£# 2 , 2' - ** ( &*p^> " 9, 9'-^- 9 - 
1 5ml DMF t#-^ 0. 9g(22. 5mmol)^#L NaOH — *'J^J Kl >&^„ 

igli&J? 0. 5ml #Likg£, 7ml 7ml ^^T*&££ 

j^r, 60 x: J^^f*, 4. 6g (79%) ac^&j^st. 

# 6. Og ( lOmmol ) ^l^^^^fii^ 10ml ^^t-^ 
2. lg(22. 5ramol)^r^^^i&^^. — *J ^ **t - 

tit, ^^Mt^^^^^^tM* 1 ^. 
& &;$jt ( ^ 3 M. 5 'hat ) . M-&£p y ^^A^^^r 

¥i if VJL M DMF £Mfc. &^^JLT, # 7. 5g 

( lOmmol ) XL HL'f 0. 62g (llmmol) KOH 3 0ml DMF J*3 . 

>&^4fc#-^£. 100 'C^^.^;# 4 ^Bt. ^^P^^iS^, alifci&St^ 



DMF & 60 'C^£^3tt^^, 2, 2'-** 

( - 2 - Jt) - 9 , 9' - J* - 9 - ^^Xl^^llf^f gg 

^;&#J 17 : 

2, 2', 7, 7' - ssr ( *#*nfe - 2 - - 9 , 9'-J»-9-J^ 

^ 18 : 

2, 2', 7, 7'-W^^-9, 9'- 9 

# 5. lg(7. 9mmol) 2 , 2', 7, 7'-i*&-9, 9' - - 9 - 
>*£^2*.^, 3. 86g (31. 6mmol) 1£m&, 331. 5mg (1. 264mraol) =-4£Ji| 

70. 9mg(0. 316mmol) 65ml 40ml 4&^fc#-i£:>& 

( 2M ) ft^#tlt4b. )S,^WM^#T®^ 24 *hBt. 
£i&J&, S^^^^b^^i 1 - 50 C #j£ij 2. 4g /*4fc. 

it*. A 50ml 7 -f-gLjaJLte^-miLM.^, St— j*4Mi 1, 42g 

Z 1 ^. 3. 82g(76%)„ 

19 : 

2 , 2', 7 , 7' - ( J&:£ - 4 - ) - 9 , 9' - J$ - 9 - Jk&XL 

# 5. lg (7. 9mraol) 2, 2', 7, 7' 9 - i^^JBL 
^ , 6. 57g(33. 2mmol) ^, 3 31. 5mg(l. 264mmol) =. 3£ ^ 
7 0. 9mg(0. 316mmol) &a£4B£. 65ml f 40ml >3t^#|5i<-j£>& 

( 2M ) >a^#^*J^m#T^^ 24 'hBt. ^^P_£ 

4*>j|> El^^^^^-^i" 50 TC^^-f^, 
5. 87g(79%)„ 

20 : 

2 , 2', 7 , 7' - ( J&:£ - 4 - ) - 9 , 9' - ^ - 9 - fk 

250mlJ=-36*£?fc.t, # 



5.5g2, 2\ 7, V - W>k*& ~ 9 - 7. 2g4 - ^^.>98^. 

^» 400mg eg ( =.^1^ ) ( 0 ) ^ 100ml T^** 50ral 4&^4*fi£ 

408 X: ( DSC ) . 

^-NMR (CDCl,, ppm) : 7.14 (d, J = 1.53 Hz, 4 H) ; 7.75 <dd, 
J = 7.93, 1.53 Hz, 4 H) ; 8.01 (d, J = 7.93 Hz, 4 H) ; 7.34 
(dd, J ■ 7.32, 1.37 Hz, 4 H) ; 7.42 (t, J = 7.32 Hz, 8 H) ; 
7 . 58 (24 H) . 



21 

* 9 , 9' - 4& ~ 9 - *k£*L% - 2 , 2' - -=^SfcJl#» 5 - ( 4 - & 
TIM) ^*£^J& 2 , 2' - >BL[(5 W- ^T^-^^)-l, 3, 4-^-=- 
•fe - 2 - A.] - 9, 9'-4g- 9 

21a) ^5 - ( 4 -^T4M) 

>^g&^*^^^^^^ 250ml @M&&#Lt, ^4.9g^--^LT^ 
^«|-, 3.82g 5.8ig 8. 2g J=. 

lOOmlDMF t 120 "C^a^ 8 ^Bt. ;*uy\. 100ml 

i5L%Lm*iki&-fr^ ^. ^#/**^&, #3j 4. 4g 
21b) 9, 9'-4g- 9 -*£#*5L3& - 2, 2' - ^j£8tJL 

>fcge.^^ v£^^&*»-^;J&^# 100ml HMS.&#Lt, # 
2. lg(5mmol)9 , 9' - J$ - 9 - - 2 , 2' - ^-^L§£( 

*j 12 #fi£) J? 20ml #r3iM&i±# JL^SblL^ 3 DMF — ^^7^,4 * 



i%*%W4fc t^>^ 40ml >e>*St ( 30 - 60 "C ) if-Mr^r, 

21c) 2, 2' - ^[(5(xt- £lT&%L&)-\, 3, 4-m~*k - 2 £j - 
9 , 9' - J» - 9 - 2? 

20ml ^7K»th^t^ 2. Og ( llmraol ) 5 - ( 4 - ^Ti 
**£;&#'J 21.btfStJlt, #£.#4r^^#,fcTiHJ 
>j£.>&^i& 2 >hBt. #>&^4fc#]>N. 200ml ^K^#^t^. 2 'hBt. 

*f, /8 Jl#/£>SK^g&(99: 1)*JR., # # I &.%L^L # A . #$»J 
2. 3g ^ A . 
£;fe#J 22 : 

#^^^^19^rs^6^2, 2', 7, 7' - e? ( - 4 - ^) 

-9, 9'-* - 9 - *k£*L%%-T%.tt+ (30mg/ml), #4g-J& 

(1, OOOrpm) ^£iJ^^4S/^ - :Mfc4fc ( ITO )^5iL^^,^JL, 
^^.^ ^itH^^i^.itit^-^^^^-i^jlfc^l^-t^.^ Mg/Ag (80/20) 
£ 1T0 &4&3*^y&fc*l4LiSJ ITO & *l^9 Hi, 

23 : 

>^^fe#J 22#r*iL, i&i±^-^35L*K,& ITO>g: ( 30 Ohm ) Ji/*^ 

2 , 2', 7 , V - W ( J&;£ - 4 - A. ) - 9 , 9' - - 9 - i£ 
^^^^■^-J^.: a.=60nm, 

=- ( 8 - &&M:tfj%-J$L: b,=20nm, 

Al+Mg (3%) Mtfj&fc: c.=135nm, 
'ft-: ai=60nra, b2=0nm, 

a3=41nra, bj=150nm. 
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